Dose-dependent CHCHD10 dysregulation dictates motor neuron disease severity and alters creatine metabolism
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Supplementary figures and legends
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Fig S1. Patient fibroblasts. (A) Expression of CHCHD2 in patient fibroblasts (3 control lines, n=4 technical replicates each). (B) mtDNA copy number in patient fibroblasts (3 control lines, n=4 technical replicates each). (C) Immunoblotting with OPA1 antibody in patient fibroblasts. (D) Immunoblotting with OPA1 antibody in actinonin treated patient and control fibroblasts. (E) Analysis of mitochondrial oxygen consumption measured with Seahorse Extracellular Flux analyzer, all parameters. (F) NADP+, NADPH levels in patient fibroblasts measured with colorimetric assay (3 ctrl lines pooled, 6 technical replicates each). (G) Oxygen consumption rate was measured with Seahorse Extracellular Flux analyzer after mtISR inhibitor (ISRIB) treatment for 6 hours (3 ctrl lines and homozygous patient). (H) Expression of ATF5 in homozygous patient fibroblasts after 6h ISRIB treatment. Related to Figure 2.
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Kuvaus luotu automaattisesti]Fig S2. Heterozygous patient myoblasts. (A) Expression of CHCHD10, CHCHD2, mtISR markers, and mtDNA copy number measured with qPCR in patient myoblasts (n=3). Data shown as relative to control. (B) Representative immunocytochemistry image of patient myotubes with CHCHD10 (red) and myosin heavy chain MYHC (green) antibodies. (C) Analysis of mitochondrial oxygen consumption measured with Seahorse Extracellular Flux analyzer, all parameters. Related to Figure 2.


[image: Kuva, joka sisältää kohteen kuvakaappaus, diagrammi, muotoilu

Kuvaus luotu automaattisesti]Fig S3. Patient and corrected isogenic control iPSC are pluripotent and differentiate into motor neurons. (A) Immunocytochemistry image of iPSC stained with pluripotency markers Nanog (green) and TRA-1-60 (red). (B) Brightfield images of healthy control (WT), isogenic control to heterozygous patient (WT_isogenic), heterozygous patient and homozygous patient cell lines during differentiation into motor neurons. (C) Analysis of mitochondrial oxygen consumption measured with Seahorse Extracellular Flux analyzer, all parameters. Related to Figure 3.
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Kuvaus luotu automaattisesti]Fig S4. Arginine biosynthesis is upregulated in all p.G66V in vitro models determined by enrichment analysis. (A) PCA showing overall differential metabolite profile between patients and control cells in iPSC and d35 MN metabolomics (n=5/cell line). (B) Enrichment analysis of fibroblasts, iPSC, d14-MN and d35-MN metabolomics data. Red square highlights ‘Arginine biosynthesis’ -pathway enriched across all in vitro models.  (C) Proteomics analysis from d14-MN. Volcano plots depicting significantly changed proteins in heterozygous and homozygous patient d14-MN. Volcano plot shows top 10 upregulated and downregulated proteins. Related to Figure 4.
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Kuvaus luotu automaattisesti]

Fig S5. Expression of CPS1 and SFXN5 in p.R15L patient fibroblasts (data from Straub et al . 2021). Data shown as mean ± standard deviation; P < 0.05 were considered significant by one-way ANOVA followed by Fisher’s LSD’s multiple comparison post-hoc test. Related to Figure 4.
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Kuvaus luotu automaattisesti]
Fig S6. Proteomics analysis from d14-MN. (A) Volcano plots depicting OXPHOS complexes I-III and V proteins in heterozygous and homozygous patient d14-MN. OXPHOS complex associated proteins labelled as red. Related to Figure 4. All comparisons: homozygous patient vs healthy control (WT), heterozygous patient vs healthy control (WT), and heterozygous patient vs isogenic control (WT_isogenic).
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Fig S7. Chchd10G66V mice do not develop cardiomyopathy by P365. (A) Echocardiography for P-250-300 Chchd10G66V mice. EF; ejection fraction, FS; fractional shortening. (B) Chchd10G66V heart H&E staining. (C) Expression of CHCHD10, CHCHD2, and mtISR markers (Atf4, Atf5, Ddit3, Gdf15) in Chchd10G66V heart at P550. (D) Immunoblotting of SDS-insoluble and soluble CHCHD10 aggregates in Chchd10G66V, Chchd10S59L, and Chchd10G58R heart (n=2/genotype in P365 Chchd10G66V mice). (E) Immunoblotting of RIPA-soluble and insoluble whole cell fractions in fibroblasts, d14-MN and d30-MN. Related to Figures 5 & 6.
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Kuvaus luotu automaattisesti]

Fig S8. Chchd10G66V mice do not show OMA1-dependent OPA1 cleavage or activation of mtISR marker expression in muscle. (A) Long range PCR to detect mtDNA deletions in muscle (n=4/genotype, females). (B) Immunoblotting with OPA1 antibody to see OMA1 dependent cleavage of OPA1in muscle of P550 Chchd10G66V mice (n=4/genotype). Chchd10S59L and Chchd10G58R heart used as a positive control for OMA1 activation. (C) Immunoblotting and quantification of CHCHD10 in mouse spinal cord (n=3/genotype, males). (D) PCA showing overall differential metabolite abundances between WT and Chchd10G66V mice in muscle and serum (n=5/genotype, females). (E) Expression of mtISR associated markers in Chchd10G66V muscle. Data shown as relative to control. Related to Figures 5 & 6.
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